Expression of cytokeratin polypeptides in mouse oocytes and preimplantation embryos.
The presence and distribution of intermediate filament proteins in mouse oocytes and preimplantation embryos was studied. In immunoblotting analysis of electrophoretically separated polypeptides, a distinct doublet of polypeptides with Mr of 54K and 57K, reactive with cytokeratin antibodies, was detected in oocytes and in cleavage-stage embryos. A similar doublet of polypeptides, reactive with cytokeratin antibodies, was also detected in late morula-and blastocyst-stage embryos, and in a mouse embryo epithelial cell line (MMC-E). A third polypeptide with Mr of 50K, present in oocytes only as a minor component, was additionally detected in the blastocyst-stage embryos. No cytokeratin polypeptides could be detected in granulosa cells. Immunoblotting with vimentin antibodies gave negative results in both cleavage-stage and blastocyst-stage embryos. In electron microscopy, scattered filaments, 10-11 nm in diameter, were seen in detergent-extracted cleavage-stage embryos. Abundant 10-nm filaments were present in the blastocyst outgrowth cells. In indirect immunofluorescence microscopy (IIF) of oocytes and cleavage-stage embryos, diffuse cytoplasmic staining was seen with antibodies to cytokeratin polypeptides but not with antibodies to vimentin, glial fibrillary acidic protein, or neurofilament protein. Similarly, the inner cell mass (ICM) cells in blastocyst outgrowths showed diffuse cytokeratin-specific fluorescence. We could not detect any significant fibrillar staining in cleavage-stage cells or ICM cells by the IIF method. The first outgrowing trophectoderm cells already had a strong fibrillar cytokeratin organization. These immunoblotting and -fluorescence results suggest that cytokeratin-like polypeptides are present in mouse oocytes and preimplantation-stage embryos, and the electron microscopy observations show that these early stages also contain detergent-resistant 10- to 11-nm filaments. The relative scarcity of these filaments, as compared to the high intensity in the immunoblotting and immunofluorescence stainings, speaks in favor of a nonfilamentous pool of cytokeratin in oocytes and cleavage-stage embryos.